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San  Francisco,  California. 
Gentlemen : 

I  herewith  hand  you  a  copy  of  two  papers  relative  to  Sac- 
ramento Valley  arterial  drainage  and  river  improvement 
matters,  which  were  submitted  by  me,  in  September,  1904, 
to  the  Board  of  River  Engineers,  brought  together  through 
the  action  of  the  River  Improvement  and  Drainage  Asso- 
ciation of  California.  The  first  paper  is  called  "An  Outline 
of  the  Opinions  and  Conclusions  of  the  State  and  Consult- 
ing Engineers"  of  1878-81.  The  second,  is  headed  "A  Sum- 
mary of  the  ex-State  Engineer's  present  views  on  the  sub- 
ject." 

This  letter  first  briefly  calls  attention  to  some  points  in 
connection  with  these  communications,  and  then  con- 
siders the  question  of  governmental  and  State  co-opera- 
tion in  river  improvement  work. 

THE  STATE  RIVER  IMPROVEMENT  PROPOSALS. 

The  basic  ideas  relative  to  the  Sacramento  Valley  river 
improvement  and  flood  control  work  which  later  prevailed 
in  the  conferences  of  the  State  and  Consulting  Engineers, 
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were,  in  the  main,  first  formulated  and  advanced  to  the 
writer  hereof  as  State  Engineer,  in  1878,  by  Gen.  Barton  S. 
Alexander,  Corps  of  Engineers,  U.  S.  Army,  who  was  one 
of  the  two  original  Consulting  Engineers.  These  funda- 
mental views  and  the  general  plans  based  upon  them  by 
the  State  Engineer  in  1879-80,  were  very  heartily  endorsed 
by  Capt.  Jas.  B.  Eads,  of  St.  Louis,  Mo.,  and,  for  the  most 
part,  by  Col.  Geo.  H.  Mendell,  Corps  of  Engineers,  who 
were  the  Consulting  Engineers  of  the  later  period,  and 
whose  discussion  and  advice  directly  resulted  in  the  final 
framing  of  the  outline  in  detail  as  it  was,  long  years  after- 
wards, submitted  to  the  Board  of  River  Engineers  in  Sep- 
tember, 1904,  and  as  I  now  hand  it  to  you. 

Your  attention  is  asked  to  the  fact  that  exactly  the  same 
principles  of  river  improvement  and  flood  management  for 
the  Sacramento  Valley,  held  to  by  Gen.  B.  S.  Alexander, 
Col.  Geo.  H.  Mendell,  and  Capt.  Jas.  B.  Eads,  and  by  the 
writer  hereof,  as  State  Engineer,  in  1878-81,  have  been 
again  advanced  and  upheld  by  the  Board  of  River  Engi- 
neers, consisting  of  Maj.  T.  G.  Dabney,  State  Levee  Engi- 
neer of  Mississippi,  Maj.  H.  B.  Richardson,  ex-State  Levee 
Engineer  of  Louisiana,  and  Member  of  the  Mississippi 
River  Commission,  Capt.  H.  M.  Chittenden,  U.  S.  Corps 
of  Engineers,  in  charge  Missouri  and  Yellowstone  Rivers 
improvement  works,  and  Mr.  M.  A.  Nurse,  Chief  Engineer 
to  the  present  State  Commissioner  of  Public  Works. 

Furthermore,  you  will  find  that  the  plan  for  controlling 
and  disposing  of  the  Sacramento  floods  which  was  described 
and  recommended  by  this  Board  of  River  Engineers  of 
1904,  is  in  all  main  parts  and  features,  essentially  the  same 
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as  that  advanced  and  described  by  the  State  Engineer  and 
approved  by  the  Consulting  Engineers  in  1879-80,  and, 
practically,  in  condemnation  of  the  principle  and  main  fea- 
tures, namely,  immense  relief  canals,  of  the  proposals  and 
plans  of  Messrs.  C.  E.  Grunsky  and  Marsden  Manson, 
acting  as  Consulting  Engineers  to  the  first  State  Commis- 
sioner of  Public  Works,  in  1893-94. 

On  one  important  point  only,  namely,  the  manner  of  dis- 
posing of  the  lower  west  side  creek  flood  waters,  the  1904 
Board  took  issue  with  the  recommendations  of  the  1879-80 
reports  of  the  State  Engineer.  The  State  Engineer  recom- 
mended that  these  creek  flood  waters  be  carried  in  a  high 
grade  canal  to  an  independent  outfall  in  Montezuma 
slough  and  so  to  Suisun  bay.  The  1904  Board  of  River 
Engineers  recommended  that  they  be  taken  into  the  Sac- 
ramento river  by  way  of  the  lower  end  of  the  Yolo  basin. 
As  to  this  latter  proposal,  the  writer  hereof,  as  ex-State 
Engineer,  in  his  Summary  of  Present  Opinions  submitted 
to  the  Board  of  River  Engineers,  September,  1904,  inti- 
mated that  it  might  be  well  to  adopt  the  latter  course  until 
experience  would  show  whether  or  not  it  could  be  held  to 
as  a  permanent  solution  of  the  difficulty.  This  suggestion 
removes  even  the  otherwise  apparent  conflict  on  that  one 
point. 

Thus,  you  will  see  that  there  has  been  almost  if  not 
quite  complete  accord  between  the  State  and  Consulting 
Engineers  of  1878-81  and  the  Board  of  River  Engineers 
of  1904,  on  this  great  river  improvement  and  flood  control 
problem.     The  differences  are  only  as  to  matters  of  de- 
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tail  and  are  caused  by  the  greater  extent  of  mechanical 
work  which  the  advance  in  engineering  methods  and  means 
during  the  25  years,  from  1879  to  1904,  has  made  econom- 
ically possible. 

In  formally  adopting  by  Act  of  Legislature  the  proposals 
of  the  Board  of  River  Engineers  of  1904,  the  State  of  Cal- 
ifornia has  set  the  seal  of  approval  also  on,  and  practically 
adopted  the  work  and  recommendations  of  the  State  and 
Consulting  Engineers  of  1878-81.  It  would  thus  seem  that 
the  preponderance  of  authority  on  this  subject  is  united 
and  that  the  recommendations  have  been  enacted  into  a 
State  Policy.  I  call  your  attention  to  this,  because  it  is 
well  the  General  Government  authorities  should  bear  in 
mind  that  the  State  of  California  knows  what  it  wants  to 
do  in  the  way  of  river  improvement,  and  that  there  is  no 
such  division  of  opinion  among  the  engineer  advisors  of  the 
State  as  might  cause  the  government  to  hesitate  to  coop- 
erate, should  the  basic  ideas  of  the  State  proposals  be  ap- 
proved by  the  Government  Engineers. 

For  this  reason  I  especially  invite  your  attention  to  the 
Outline  of  Opinions  and  Conclusions  of  the  Engineers  of 
1878-81,  and  in  this  connection  to  my  own  later  summarized 
view  of  the  subject,  in  order  that  you  may,  having  the 
report  of  the  River  Board  of  1904  before  you,  officially 
know  of  the  concurrence  between  them. 

The  writer  has  nothing  further  to  say  at  this  time  on 
the  engineering  aspects  of  the  problem,  but  desires  in  this 
communication  to  call  your  attention  to  several  facts  bear- 
ing especially  on  the  phase  of  it  which  presumably  you  are 

called  to  consider. 
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THE  GOVERNMENT  RIVER  IMPROVEMENT  POLICY. 

The  General  Government  has  been  asked  to  co-operate 
with  the  State  in  the  execution  of  works  to  improve  the 
main  rivers  of  the  Sacramento  and  San  Joaquin  Valleys, 
and  I  understand  that  your  Board  has  been  convened  to  re- 
port, from  the  Engineering  point  of  view,  as  to  whether 
or  not  and  upon  what  ground  it  should  do  so. 

Permit  me  to  set  out  several  reasons  why  the  active  and 
extra  ordinary  co-operation  of  the  General  Government  is 
necessary  in  this  matter,  and  why  it  should  contribute  very 
materially  towards  the  cost  of  even  those  works  which  are 
designed  as  much  for  development  of  the  rivers  as  flood  car- 
riers as  for  purposes  of  navigation. 

FIRST :    There  rests  on  the  General  Government  a 

PECULIAR  RESPONSIBILITY  IN  THIS  CASE.  THE  GOVERNMENT 
ENCOURAGED  PLACER  MINING  AND  THE  WHOLE  PEOPLE 
GREATLY  PROFITED  BY  THAT  FORM  OF  IT  WHICH  SERIOUSLY 
DAMAGED  OUR  RIVERS.  THIS  THE  GOVERNMENT  SHOULD  HAVE 
FORESEEN  AND  PREVENTED,  OR  HAVE  ASSUMED  RESPONSIBILITY 
FOR  THE  CONSEQUENCES.  ITS  ASSUMPTION  OF  CONTROL  OF 
RIVERS,  WHILE  UTTERLY  LACKING  IN  ADEQUATE  SYSTEM  FOR 
PROPER  REGULATION  OF  THEIR  USE  AND  PROTECTION  OF  THEM, 
MAKES  IT  MORALLY  RESPONSIBLE  FOR  CONSEQUENT  DAMAGE 
IN  ANY  CASE,  BUT  ESPECIALLY  SO  IN  THIS  ONE. 

The  Sacramento  and  Feather  Rivers  have  been  very  seri- 
ously damaged  as  possible  flood  carriers  and  prospective 
great  public  highways  by  flow  of  sands  from  placer  and 
hydraulic  mines,  the  working  of  which  mines  was  direct- 
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ly  encouraged  by  the  General  Government,  and  the  profit 
from  which  work  distinctly  enriched  the  whole  country  and 
the  people  thereof.  The  case  has  not  a  parallel  in  any  other 
State  and  is  not  justly  to  be  regarded  from  the  ordinary 
view  points  of  other  States.  For  a  long  while,  and  until 
too  late,  it  was  not  realized  by  the  people  of  California  that 
by  the  working  of  such  mines  the  foundation  of  great  harm 
to  the  rivers  was  being  laid.  Next,  it  was  supposed,  for  a 
further  time,  to  be  beyond  the  power  of  the  State  to  con- 
trol the  matter.  Later,  the  General  Government's  direct 
duty  to  preserve  the  rivers  in  the  interests  of  navigation 
was  relied  upon.  But  I  doubt  if  it  has  ever  been  generally 
realized  that  it  had  been  the  duty  of  the  General  Govern- 
ment to  foresee  and  prevent  the  destruction  of  our  great 
natural  drainway  as  well  as  of  its  prospective  great  navi- 
gation way.  That  duty  was  not  performed,  and  the  least 
which  should  be  done  now  by  the  Government,  is  to  con- 
tribute as  much  as  the  State  does  to  repair  the  damage,  and 
to  bring  the  rivers  back  to  the  condition  in  which  they 
formerly  were.  The  Federal  Government  is  swift  enough 
today  to  prevent  further  damage  to  the  drainage  ways, 
thereby  acknowledging  a  duty  in  this  regard,  and  thereby 
also,  establishing  the  argument  that  it  utterly  failed  in  that 
duty  for  over  40  years. 

The  State  had  no  means  of  becoming  informed  as  to  the 
probable  effect  within  a  few  years,  in  the  valleys,  of  what 
was  going  on  in  the  mountain  mining  counties.  But,  it 
cannot  be  said  that  the  General  Government  did  not  fore- 
see that  sort  of  thing.  It  has  always  had  in  its  Corps  of 
Engineers  able  and  far-seeing  men  whose  minds  have  been 
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turned  to  just  such  subjects,  and  whose  duty  has  called 
them  to  forecast  the  effects  of  such  influences  as  were  the 
placer  and  hydraulic  mining  of  the  eighteen-fifties  and  the 
eighteen-sixties.  As  long  ago  as  the  early  eighteen-sixties, 
official  representation  was  made  that  the  harbor  of  San 
Diego  was  being  injured  by  the  inflow  of  sands  being 
brought  down  by  the  San  Diego  Eiver.  There  was  no  min- 
ing on  that  river  and  never  had  been.  The  wash  was  a  nat- 
ural one  from  arid  lands  insufficiently  clothed  with  vegeta- 
tion to  prevent  attrition.  A  survey  was  ordered  from 
Washington.  One  of  your  own  number  made  that  survey 
in  1867-68  with  the  writer  hereof  as  a  subordinate.  Its 
object  was  to  determine  whether  or  not  the  harbor  was 
being  injured  by  the  sands,  and,  if  so,  how  the  effect  could 
be  prevented.  As  the  result  of  your  survey  a  report  was 
made  from  a  superior  Military  Engineer  officer  in  San 
Francisco  to  the  Chief  of  Engineers  at  Washington,  rec- 
ommending that  the  San  Diego  River  be  turned  from  its 
course  so  that  it  would  carry  its  sands  into  False  Bay 
instead  of  the  Bay  of  San  Diego,  and  this  work  was  soon 
thereafter  carried  out  at  Government  expense.  Here  was 
an  instance  of  foresight  and  action  exactly  in  the  line  along 
which  the  Government  should  have  moved  with  respect  to 
rivers  being  charged  with  mining  sands  in  the  central 
part  of  the  State. 

It  was  then,  in  the  later  eighteen-sixties,  patent  to  the 
observing  practical  and  technical  men  of  California,  that 
the  depositing  of  millions  of  tons  of  heavy  sands  and 
gravels  by  the  hydraulic  mines  in  the  rivers  tributary  to 
our  main  drainways  would  destroy  their  efficiency  as  navi- 
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gable  channels  as  well  as  flood  carriers.  The  Government 
then  noticed  that  the  little  non-navigable  San  Diego  River. 
flowing  a  few  months  in  each  year  and  bringing  down  a 
comparatively  insignificant  amount  of  sand,  threatened  to 
injure  the  San  Diego  harbor,  and  it  forthwith  took  steps 
to  avert  the  harm.  Much  more  should  it  have  taken  cog- 
nizance of  what  was  at  that  very  time  going  on  upon  the 
tributaries  to  the  great  Sacramento  and  San  Joaquin 
Rivers  in  the  central  part  of  the  State.  But  it  did  not.  I 
do  not  mean  to  lay  blame  at  the  door  of  the  Government 
Engineers.  I  know  as  well  as  any  one  the  conditions 
which  circumscribe  their  action.  But  in  the  interest  of 
the  State,  I  charge  gross  neglect  on  the  part  of  the  Govern- 
ment, in  this  affair.  The  Government  system  is  wrong 
in  these  matters,  and  in  the  public  interest  it  is  time  that  it 
be  exposed,  and  that  redress  to  California  be  demanded  on 
that  ground. 


But,  as  to  the  facts :  If  it  is  said  the  Sacramento  and 
Feather  rivers  did  not  carry  their  floods  any  more  efficient- 
ly before  the  flow  of  mining  sands  reached  them,  than  in 
later  years,  I  reply  that  while  this  bald  fact  may  in  a  meas- 
ure be  admitted,  it  does  not  go  to  the  point  which  I  make. 
Observe  that  I  have  not  said  that  the  flow  of  mining  sands 
ruined  the  rivers  as  flood  carriers,  but  as  possible  flood 
carriers  and  as  possible  great  navigation  ivays. 

The  condition  in  the  early  fifties  was  that  the  lower 
Sacramento  River  was  a  large  deep  channel,  but  with  occa- 
sional high  bars  over  which  the  water  was  shallow,  and 
with  a  number  of  slough  outlets  through  the  banks  into 
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adjacent  swamp  land  basins,  and  with  certain  stretches  of 
comparatively  low  banks. 

The  few  high  bars  were  distinct  obstruction  to  the  floods 
flow.  Though  local,  only,  and  limited  in  extent,  they 
largely  negatived  the  regimen  of  the  river  as  a  flood  car- 
rier. The  lower  floods  escaped  to  the  basins  in  great  part 
by  the  outlet  sloughs;  and,  so,  the  bars  were  not  scoured 
out,  and,  so,  the  moderately  high  floods  overtopped  the 
banks  at  the  low  places,  and  the  waters  swept  over  the 
valley  then,  as  they  do  to-day.  It  is  true  that  the  Sacra- 
mento river  never  was  capable  of  carrying  the  flood  vol- 
umes brought  to  it.  But  with  the  conditions  of  those  early 
days,  a  small  amount  of  work  would  have  made  it  a  better 
flood  carrier,  than  it  can  now  be  made  at  far  greater  cost, 
even  within  a  long  period. 

To  have  corrected  some  of  the  more  prominent  defects 
of  the  Sacramento  and  Feather  Eivers  of  that  period,  be- 
fore their  deep  channels  became  filled  with  heavy  placer 
sands,  would  only  have  necessitated  removal  of  the  bars, 
with  some  other  local  regulation,  closure  of  the  slough  out- 
lets, raising,  by  leveeing,  the  lower  banks  so  the  floods  could 
not  overtop  them,  and  provision  of  high  flood  relief  ways 
over  the  higher  banks.  This  comparatively  small  amount 
of  work  would  soon  have  made  a  materially  better  flood 
carrier  on  a  lower  grade — down  more  in  the  earth — and 
would  have  invited  a  freer  and  stronger  tidal  flow  and  thus 
would  have  set  the  river  itself  to  work  to  best  advantage, 
towards  making  the  greater  flood  carrier  that  is  absolutely 
necessary  to  be  obtained. 

But  what  has  happened  since?     The  miles  on  miles  of 
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deep  channel  between  the  local  bars  have  been  filled  up 
with  heavy  sands,  and  the  channel  which  was  in  early 
years  defective  in  spots  only,  is  now  deteriorated  all  along. 
There  are  millions  of  cubic  yards  of  material  to  be  put 
out  of  the  way  by  some  means,  before  the  desired  big, 
Low-grade  channel  can  be  obtained,  in  the  place  of  the  hun- 
dreds of  thousands  of  cubic  yards  whose  removal  would 
under  conditions  of  those  earlier  years  much  quicker  have 
attained  to  that  end. 


The  circumstance  that  as  great  a  low  water  navigation 
depth  has  recently  been  attained  to  from  the  Bay/  to  Sac- 
ramento City,  as  could  be  counted  upon  for  passage  over 
the  bars  in  the  early  fifties,  does  not  negative  my  assertion 
that  the  river  has  been  immensely  deteriorated  as  a  navi- 
gable way,  as  well  as  a  flood  carrier,  since  that  period. 
The  unfortunate  fact  is  that  the  character  of  the  river  has 
been  changed  and  immensely  for  the  worse,  by  the  sand 
filling  of  the  long  deep  pools  and  reaches  between  the  few 
bars  which  then  existed.  This  has  produced  a  compara- 
tively shallow  river  of  swifter  current  on  the  average 
throughout,  and  less  stable  channel  at  low  water  periods, 
thus  deteriorating  it  as  a  navigable  water  way.  Boats 
of  as  high  a  class  could  not  now  navigate  at  all,  much 
less  run  through  it  at  as  high  a  rate  of  speed.  The  river 
now  has  a  heavy  sand  shingled  bottom  which  does  not 
sweep  out  with  the  freshets  of  the  autumn  and  give  space 
to  the  passage  of  the  floods  in  winter,  as  did  the  light 
sand  low- water  accumulations  of  early  years;  and  in  this 
fact  it  is  much  deteriorated  as  a  flood  carrier. 
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We  formerly  had  a  navigation  way  in  which  large  side 
wheel  steamers  drawing  8  to  9  feet  of  water  conld  run  at 
full  speed  to  Sacramento  in  low  water  period,  except  over 
two  or  three  bars,  where  sometimes  high  tide  had  to  be 
awaited.  No  such  navigation  is  possible  now.  The  steam- 
ers are  lighter  draught  stern  wheel  steamers.  And  al- 
though soundings  may  show  as  great  an  actual  depth  in 
the  channel  as  formerly  could  be  counted  upon  over  the 
bars;  then  the  deficiency  was  only  on  the  bars,  whereas 
now  the  river  is  reduced  to  the  minimum  for  much  of  its 
course.  Formerly  the  deepest  draught  side  wheel  steam- 
ers which  could  scrape  over  the  bars  at  high  tide,  could 
run  all  the  balance  of  the  way  at  full  speed,  with  plenty  of 
water  under  and  flanking  them.  Now  the  channel  is  not 
such  as  could  be  navigated  at  all,  much  less  in  this  way, 
by  such  boats.  With  two  or  three  local  bars  eliminated 
from  the  lower  Sacramento  in  early  years,  the  river  navi- 
gation would  have  been  notably  good  for  comparatively 
high  class  steamboats  at  all  times  of  the  year  as  far  as 
Sacramento.  It  is  not  so  now,  notwithstanding  the  Gov- 
ernment work  to  keep  open  the  channel.  I  doubt  if  it 
could  be  made  so  by  any  ordinary  means  which  the  Gov- 
ernment employs  in  the  interest  of  navigation.  The 
amount  of  work  and  money  which  has  been  expended  on 
the  lower  Sacramento  of  late  years  in  keeping  it  in  fair 
condition  for  boating,  would,  if  it  could  have  been  ap- 
plied to  the  channel  as  it  was  prior  to  the  inroad  of  heavy 
sands,  have  made  it  an  immeasurably  better  river  in 
every  way  than  it  is  now. 

This  then,  is  the  point :    The  availability  of  the  Sacra- 
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mento  to  be  readily  made  a  lirst-class  navigable  waterway, 
and,  one  at  the  same  time  capable  of  carrying  the  flood 
waters  of  the  valley,  lias  largely  been  destroyed  by  the 
flow  of  placer  sands  into  its  deeper  pools  and  reaches; 
and  this  result  is  because  of  the  Government's  neglect  of 
its  legitimate  duty  during  a  long  period  of  years,  and  be- 
cause of  its  direct  encouragement  of  the  destroying 
agency,  by  the  operation  of  which  the  people  of  the  United 
States  greatly  profited.  For  this  reason,  I  say,  the  whole 
people  of  the  United  States,  as  represented  by  the  General 
Government,  should  make  good  to  the  people  of  Cali- 
fornia and  the  State  of  California  that  which  the  Govern- 
ment failed,  as  the  proper  foreseeing  guardian,  to  pre- 
serve for  them,  the  waterways  provided  by  nature  and 
available  to  be  made  the  adequate  flood  carriers  and  the 
high  class  navigation  channels  which  the  State  needs 
and  to  which  it  is  entitled. 


This  is  not  a  case  where  a  State  asks  something  out  of 
the  ordinary,  on  the  basis  of  only  ordinary  grounds.  A 
great  National-encouraged  industry,  whereby  the  Nation 
was  enriched,  in  its  prosecution  debauched  the  main  wa- 
terways of  this  commonwealth.  The  harm  done  is  serious 
and  beyond  the  power  of  its  more  directly  interested  citi- 
zens to  repair.  The  Government,  through  the  eyes  of  its 
Engineer  officers,  saw  this  thing  going  on,  and  they  knew 
or  should  have  known  what  it  meant.  But  the  Govern- 
ment system  apparently  sealed  the  mouths  of  those  offi- 
cers. That  Government  system  was  radically  wanting 
in  proper  safeguard  of  public  and  private  interests,  and 
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because  of  this  the  Government  is  morally  responsible  to 
this  State  and  its  citizens  for  the  disastrous  results.  That 
is  the  case. 

No  such  thing  could  have  happened  in  any  other  en- 
lightened country.  The  Engineer  officers  charged  with 
river  improvement  works  by  Great  Britain,  France,  Hol- 
land, Germany,  Italy,  or  any  other  first  rate  European 
power,  would  have  early  taken  cognizance  of  the  current 
harm  and  threatened  disaster  due  to  such  an  agency  as 
hydraulic  mining,  and  would  have  reported  it  without 
waiting  for  National  legislation  and  some  executive  ac- 
tion would  have  followed  upon  the  report.  Such  is  the 
system  in  other  countries.  We  have  no  such  system,  and 
because  of  the  Government  failure  to  provide  some  such 
safeguard  while  at  the  same  time  it  had  control  of  the 
waterways,  there  is  resting  on  the  Government  a  moral 
responsibility  to  repair  for  the  State  and  the  people  some 
fair  measure  of  the  damage  occasioned  by  the  industry 
that  enriched  the  Nation.  I  am  not  saying  that  the  State 
has  not  a  weight  of  responsibility  resting  on  it,  also,  in 
this  case.  I  am  contending  that  the  responsibility  of  the 
General  Government  is  at  least  as  great  as  that  of  the 
State.  I  am  contending  that  the  Government  system  or 
lack  of  system  in  caring  for  and  improving  rivers  is  in 
the  way  of  a  proper  and  necessary  system.  A  govern- 
ment which  should  and  did  take  notice  of  and  guard 
against  the  effect  of  a  petty,  natural  sand  flow  into  San 
Diego  Bay  could  and  should  have  guarded  the  Sacramento 
River  and  Suisun  Bay  from  the  immense  artificial  sand 
deposition. 

The  State  and  the  people  of  the  State  have  a  peculiar- 
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right  in  this  case  to  call  on  the  Government  to  come  to 
their  aid  in  restoring  these  rivers  to  such  condition  that 
they  may  by  ordinary  means  and  at  ordinary  expense  be 
made  to  carry  their  flood  waters,  and  be  made  the  great 
navigation  ways  winch  nature  provided  for  and  suggested 
might  be  developed. 

SECOND:  There  bests  upon  the  General  Govern- 
ment ANOTHER  PECULIAR  RESPONSIBILITY  IN  THIS  CASE. 
These  California  RIVERS,  within  their  tidal  areas,  es- 
pecially, CANNOT  BE  MADE  TO  CARRY  THEIR  FLOOD  WATERS 
WITHOUT,  FOR  THE  MOST  PART,  SWEEPING  OUT  OR  DOING 
AWAY  WITH  THE  WORKS  WHICH  THE  GOVERNMENT  LIAS  PUT 
IN   THEM    TO  IMPROVE   LOW   WATER  NAVIGATION.      IN   OTHER 

WORDS,  the  Government  rivers  improvement  system  di- 
rected TO  BETTERMENT  OF  LOWT  WATER  NAVIGATION,  IS  IN- 
compatible with  the  desired  development  of  the  rivers 
as  flood  carriers.  hence,  the  state  and  the  people 
could  not,  eyen  though  they  commanded  sufficient 
means  to  do  the  work,  effect  development  of  adequate 
arterial  drainage  ways  without  overthrowing  the 
Government  system  of  works.  The  Government  works 
as  well  as  system  are  in  the  way  of  proper  river  im- 
provement. 

In  saying  this,  I  of  course,  do  not  reflect  upon  the  Gov- 
ernment Engineers.  I  know  they  do  the  best  which  is 
possible  under  the  Government  system.  But  I  say  that 
the  Government  system  of  river  works,  as  well  as  of 
river  management,  is  wrong,  and  that  it  would  stand  in 
the  way  of  permanent  and  adequate  river  improvement, 
as  well  for  navigation  as  for  flood-carrying  purposes. 
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The  object  must  be  to  make  the  Sacramento  river  lower 
itself  into  the  earth,  by  cutting  out  its  channel,  and  man 
must,  by  dredging  and  otherwise,  help  it  so  to  do.  There 
is  ample  grade  to  work  on.  The  low  water  grade  at  Sacra- 
mento, for  instance,  should  be  worked  down  to  three  or 
four  feet  below  where  it  now  is.  This  can  be  done.  The 
channel  must  be  made  wider  as  well  as  deeper,  the  charac- 
ter of  the  stream  must  be  brought  back  to  what  it  was 
before  man  deteriorated  it.  A  deep  stream  in  whose  main- 
tenance tidal  ebb  and  flow  will  play  a  material  part,  must 
be  made,  or  the  main  object  cannot  be  attained.  These 
ends,  of  widening  and  deepening  and  regeneration 
of  character,  can  be  accomplished,  and  by  means  which  the 
Board  of  River  Engineers  of  1904,  as  well  as  the  State  and 
Consulting  Engineers  of  1878-81  have  indicated,  and  with 
which  you    are,  of  course,  familiar. 

But  the  spur  dykes,  training  walls  and  other  con- 
structions put  in  the  bed  of  the  river,  on  the  bars  and 
along  its  banks,  to  direct,  control  or  concentrate  the  low 
water  flow  in  producing  a  regimen  which  will  maintain 
a  channel  for  low  water  navigation,  by  the  Government 
during  the  past  few  years,  are  in  the  way  of  such  work 
as  would  be  necessary  to  make  a  large  river,  and  would 
have  to  be  swept  out  to  get  the  waterway  demanded  as 
well  by  a  high  class  river  navigation  as  by  an  adequate 
flood  carrying  capacity. 

Every  construction  put  within  the  river's  high  water 
channel,  to  train,  guide  or  control  its  flow  in  making  or 
retaining  at  some  certain  place  a  navigable  channel  at  low 
water  period,  necessarily  constitutes  an  obstruction  to  that 
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high  water  scour  which  is  necessary  to  make  the  bigger 
river.  Where,  as  in  the  case  of  the  lower  Sacramento,  for 
instance,  it  is  necessary  to  sink  the  whole  river  further 
down  in  the  earth,  either  by  natural  scour  or  by  dredging, 
these  constructions  would  be  in  the  way  of  the  process. 
They  are  make-shifts  to  effect  little  local  benefits.  The 
system  of  which  they  are  part  is  not  far  reaching  enough 
to  deal  to  best  purpose  and  in  necessary  degree  with  the 
conditions  in  this  stream.  It  is  a  system  of  doing  the  least 
possible  amount  of  work  to  effect  a  present  purpose  to 
a  partial  good  end,  and  no  more. 

The  State  can  never  hope  to  have  an  efficient  main 
drainage  way  through  the  Sacramento  Valley  until  the 
Government  stops  trifling  with  the  rivers  in  the  interest 
of  the  present  class  of  low  water  navigation,  only,  and 
adopts  a  course  on  a  well  conceived  and  far-reaching  sys- 
tem, towards  making  that  river  which  will  afford  the  best 
obtainable  navigation.  That  river  could  be  made  to  carry 
the  valley's  flood  waters,  and  it  is  the  only  river  which 
could  be  developed  to  serve  the  arterial  drainage  purpose. 

For  this  reason  I  say,  the  Government  has  a  second  pe- 
culiar responsibility  in  this  case,  the  responsibility  of  con- 
structing river  improvement  works  which  if  maintained 
would  defeat  the  development  by  any  other  authority  of 
an  adequate  main  drainage  channel. 


But  it  is  not  alone  in  such  matters  of  detail  that  the 
Government  works  would  obstruct  the  way — not  alone 
in  local  works  to  effect  the  comparatively  petty  purposes 
referred  to — but  in  several  cases  the  Government  devel- 
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opment  is  wholly  away  from  the  locality  where  the  great 
channel  must  be  made.    I  mention  one  of  them. 

The  Steamboat  Slough  channel  of  the  river  was  once  its 
main  channel.  It  must  again  be  made  so,  if  we  are  to 
hope  that  the  valley's  flood  waters  are  to  be  controlled  in 
a  main  river  drainage  way.  The  reasons  are  fully  set 
forth  in  the  two  papers  I  am  herewith  transmitting. 
They  are  General  Alexander's  reasons,  Colonel  MendelPs 
reasons,  Captain  Ead's  reasons,  of  25  years  ago,  and  now 
Messrs.  Dabney,  Eichardson,  Chittenden  and  Nurse,  con- 
stituting the  last  Board  of  Engineers,  have  made  them 
their  reasons  for  the  same  recommendation. 

But  meanwhile,  in  doing  a  very  good  work  for  low  water 
navigation  of  light  draft  stern  wheel  steamers,  by  the 
expenditure  of  a  little  money,  the  Government  has  devel- 
oped the  other,  or  Old  Kiver  channel;  and,  as  the  upper 
end  of  Steamboat  Slough  is  so  far  closed  and  the  channel 
so  obstructed  that  nature  cannot  better  it,  the  Old  Eiver 
channel  is  gradually  improving  and  has  assumed  the  mas- 
tery. 

Because  the  immediate  purpose  of  getting  and  main- 
taining a  low  water  channel  sufficient  for  accommodation 
of  navigation  of  the  existing  class  could  be  accomplished 
more  surely  with  a  small  amount  of  money,  by  way  of  the 
Old  Biver  than  by  Steamboat  Slough  channel,  the  Gov- 
ernment chose  that  route  on  which  to  expend  its  appro- 
priations. The  result  is  doubtless  good  for  the  steamboat 
interests  of  to-day,  but  it  is  bad  for  the  greater  interest  of 
the  higher  class  navigation  which  there  should  be,  and  it 
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is  bad  for  the  accomplishment  of  the  arterial  drainage 
purpose  on  which  the  necessity  for  navigation  depends. 

We  should  not  lose  sight  of  the  fact  that  navigation  in 
itself  is  not  the  desired  object.  That  object  is  or  should 
be  to  effect  conditions  such  that  boats  may  have  something 
more  to  cany.  Tliis  is  not  to  be  effected  by  providing  for 
the  mere  passage  of  the  boats,  but  by  the  reclamation  and 
cultivation  of  more  lands,  which  can  be  rendered  possible 
only  by  providing  water-way  sufficient  to  retain  the  flood 
volumes. 

The  development  by  Government  work  of  Old  River 
channel  as  the  main  channel  and  the  consequent  elimina- 
tion of  Steamboat  Slough  which  should  be  the  main  water- 
way, is  a  distinct  hinderance  to  Arterial  drainage  accom- 
plishment, praiseworthy  though  it  may  be  from  the  point 
of  view  of  present  navigation  utility. 

Here  again,  the  Government  river  improvement  policy 
as  applied  on  our  California  rivers,  is  radically  wrong. 
The  officers  in  charge  of  the  work  are  not  in  position  to 
develop,  advise  and  carry  out  a  system  of  works  adequate 
to  all  the  needs  of  the  State.  They  are  asked  to  say  how 
much  money  is  absolutely  necessary  to  accomplish  some 
little  betterment  here  or  there,  in  enabling  the  people's 
representatives  at  Washington  to  accomplish  something 
for  the  benefit  of  some  of  their  constituents.  And  they 
advise  along  the  only  lines  possible  to  be  followed  by  them 
in  peace — lines  which  do  not  lead  to  the  best  and  necessary 
great  results. 

I  repeat,  our  Government  system  in  this  regard  is 
wrong.    It  will  have  to  be  changed  before  the  good  work 
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for  navigation  and  State  drainage  can  be  accomplished 
in  California. 

THIRD:  There  rests  on  the  General  Government 
still  another  peculiar  responsibility  in  this  case. 
The  flood  waters  which  it  is  desired  to  control  and 
keep  within  bounds  are  public  waters.  for  the  most 
part,  they  fall  upon  and  drain  from  a  vast  public 
domain.  There  never  was  a  public  channel  through 
the  Sacramento  Valley  capable  of  carrying  the  pub- 
lic WATERS,  AND  IT  IS  NECESSARY  THAT  THE  GOVERNMENT 
VERY  MATERIALLY  ASSIST  IN  MAKING  ONE. 

I  am  well  aware  that  this  view  is  radically  different 
from  that  ordinarily  held.  The  Government's  point  of 
view  was  and  is  that,  it  gave  vast  areas  of  swamp  lands 
to  the  State  to  the  end  that  they  might  be  reclaimed,  by 
State  action  or  under  State  supervision.  The  Govern- 
ment, opposed  to  a  policy  of  internal  improvement  works, 
sought  to  shift  this  responsibility  off  on  the  States.  The 
States  in  turn  gave  the  lands  to  private  individuals  in 
consideration  of  reclamation.  The  policy  has  been  a  mis- 
take all  the  way  through  from  beginning  to  end.  It  started 
with  the  idea  that  the  prime  end  to  be  accomplished  was 
to  keep  the  waters  off  from  the  lands  by  means  of  levees. 
This  was  a  mistake.  The  prime  end  was  to  provide  a  chan- 
nel or  channels  in  which  the  waters  could  be  made  to  re- 
main. The  Government  and  the  States  sought  to  put  upon 
private  individuals  the  burden  of  necessary  immense  pub- 
lic works — the  creation  of  adequate  main  public  drain- 
age ways  that  were  to  take  the  waters  accumulating  from 
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vast  areas  of  country  which  the  parties  doing  the  work 
did  not  own  and  could  not  control.  The  bribe  was  a  gift 
of  lands.  The  result  has  been  disastrous.  The  Govern- 
ment with  the  State  is  the  responsible*  party.  The  indi- 
vidual rushed  in  in  ignorance.  It  was  the  Government's 
as  well  as  the  State's  business  not  to  be  ignorant  in  such 
subjects,  and  they  alone  commanded  the  means  for  fore- 
sight and  wisdom. 

This  is  precisely  the  same  character  of  mistake  which 
the  Government  made  at  first  in  disposing  of  its  arid 
lands.  But  now  it  is  endeavoring  to  correct  that  error, 
and  has  taken  some  long  steps  in  that  direction. 

The  present  Government  policy  of  arid  lands  reclama- 
tion by  irrigation,  now  in  operation  and  in  public  favor, 
is  no  more  necessary  to  the  welfare  of  the  whole  country 
than  is  the  operation  of  an  equally  wise  and  far-reaching 
river  control  and  improvement  policy  on  the  part  of  the 
Government.  The  excuse  for  Government  to  take  up 
the  river  problems  in  the  right  way,  is  not  now  so  great 
as  that  which  has  operated  in  the  case  of  the  irrigation 
policy.  The  swamp  lands  now  have  passed  to  private  own- 
ership, but  much  of  the  arid  lands  still  belong  to  Govern- 
ment. But  this  argument  is  unsound.  No  such  action 
can  be  justified  on  part  of  Government  as  a  speculator 
in  Ian  J  development.  T'oe  questions  must  be:  Does  there 
exist  a  public  necessity?  Is  the  object  beyond  accom- 
plishment by  other  agency  than  Government?  Has  the 
public  an  interest  in  the  end  other  than  those  had  by  the 
individual  directly  interested  or  to  be  interested? 

To  every  one  of  these  questions  a  hearty  affirmative 
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answer  must  be  returned  in  considering  a  river  control 
and  improvement  works  policy. 

To  not  one  of  them  can  so  unqualified  an  affirmative 
be  given  in  the  case  of  the  arid  land  reclamation  policy 
and  works  to  carry  it  out. 

I  am  far  from  questioning  the  wisdom  of  Government 
carrying  out  great  works  of  irrigation  in  reclaiming  arid 
lands.  I  merely  say  that  there  is  not  so  much  necessity 
for  it  in  the  purely  public  interest,  as  there  is  for  Gov- 
ernment control  and  development  of  the  waterways  for  a 
higher  class  navigation  and  passage  of  flood  waters  to 
the  sea. 


For  Government  to  adhere  to  its  policy  of  improv- 
ing the  Sacramento  in  the  interests  of  a  7-foot  navigation, 
depth  only,  and  maintain  works  to  that  end,  is  practically, 
for  it  to  prohibit  development  of  an  adequate  main  drain- 
age way  in  the  Sacramento  valley. 

For  Government  to  maintain  its  7-foot  navigation 
channel  in  Old  River,  is,  practically,  to  prohibit  execu- 
tion of  the  most  necessary  channel  correction  of  the  rec- 
ommended and  adopted  plan  for  obtaining  an  adequate 
main  drainage  way  in  Sacramento  Valley,  which  must 
be  on  the  line  of  Steamboat  Slough. 

To  consider  that  present  navigation  wants  gauge  the 
necessity  for  river  improvement  by  the  Government,  and 
to  maintain  works  solely  for  conserving  that  commerce 
which  is  currently  presented,  will  be  practically,  to  pro- 
hibit all  great  Arterial  drainage  work  in  this  State  and 

22 


to  circumscribe  the  reclamation  of  lands  in  a  degree  which 
will  soon  become  an  unbearable  hardship. 

There  must  be  for  the  public  good  and  protection,  co- 
operation between  Government,  State  and  land-owner  in 

matters  relative  to  our  greater  streams — navigation,  Hood 
control  and  reclamation — and  the  leadership  will  have  to 
be  assumed  by  the  General  Government. 
This  is  so  in  every  other  enlightened  country.    Inexora- 

ble  physical  facts  and  public  necessity  have  made  it  so. 
It  is  idle  to  suppose  that  solution  of  our  greater  physical 
problems  can  be  arrived  at  by  any  other  agency  or  under 
any  other  auspices. 

It  is  the  smallest  possible  view  to  take — that  Gov- 
ernment will  not  be  justified  in  contributing  towards 
arterial  drainage  works  and  flood  prevention,  because  seme 
private  land  owners  are  to  be  directly  benefited  by  the 
work.  That  caution  is  to  be  exercised,  is  true.  But  that 
the  Government  should  co-operate  is  also  true;  and 
the  question  should  be  only  as  to  the  basis  and  not  as  to  the 
policy. 


In  conclusion,  I  express  the  hope  that  your  Board  will 
see  the  way  clear  to  report  upon  this  matter  in  a  way  such 
as  will  result  in  an  advanced  National  policy  with  re- 
spect to  our  great  waterways. 

But  it  may  be  beyond  the  province  of  your  Board  to  rep- 
resent this  matter  along  the  broad  lines  I  have  endeavored 
to  follow  in  this  communication.  If  this  be  the  case,  it 
is  only  another  proof  that  the  system  under  which  you 
are  called  upon  to  act  is  wrong.     You  are  in  a  position 
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to  see  from  the  higher  standpoint  of  general  and  coming 
public  good,  what  should  be  the  Government  policy  in 
these  matters.  You  should  be  in  position  to  represent 
your  convictions  as  they  must  be  if  you  were  free  to  look 
ahead  and  plan  a  little  for  the  future  public  and  for  the 
broader  present  public  that  you  can  not  hear  from  as  a 
Board  of  Inquiry,  and  that  must  ever  rely  for  protection 
in  such  matters  on  competent  experts  in  official  position. 

Kespectfully  your  obedient  servant, 

Wm.  Ham.  Hall, 
Mem.  Am.   Soc.  C.  E. 
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